
D
O

E
 / 

N
S

F
 R

ev
ie

w
 o

f 
U

S
 C

M
S

 S
o

ft
w

ar
e 

&
 C

o
m

p
u

ti
n

g
D

O
E

 / 
N

S
F

 R
ev

ie
w

 o
f 

U
S

 C
M

S
 S

o
ft

w
ar

e 
&

 C
o

m
p

u
ti

n
g

B
ro

ok
ha

ve
n 

N
at

io
na

l L
ab

or
at

or
y,

   
14

 N
ov

em
be

r 
20

00

C
o

re
 A

p
p

lic
at

io
n

s 
S

o
ft

w
ar

e
C

o
re

 A
p

p
lic

at
io

n
s 

S
o

ft
w

ar
e

/X
FD
V�
7
D\
OR
U

1
RU
WK

H
DV
WH

UQ
�8

QL
YH

UV
LW
\



2

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
0
6
�&
R
UH
�6
R
IW
Z
D
UH
�6
F
R
S
H

&
0
6
�&
R
UH
�6
R
IW
Z
D
UH
�6
F
R
S
H

❖
$
UF
K
LW
H
FW
XU
H
�R
I�
&
0
6
�V
RI
WZ

D
UH

❖
6
RI
WZ

D
UH
�S
UR
FH
VV
�D
QG
�G
H
YH
OR
SP

H
QW
�H
QY
LU
RQ
P
H
QW

❖
6
RI
WZ

D
UH
�I
UD
P
H
Z
RU
N�
�S
H
UV
LV
WH
QF
\�
VH
UY
LF
H
V�
�X
WL
OLW
LH
V�
«

❖
7
RR
OV
�I
RU
�G
LV
WU
LE
XW
H
G
�G
D
WD
�D
FF
H
VV
��
�S
UR
FH
VV
LQ
J�

❖
$
QD
O\
VL
V�
H
QY
LU
RQ
P
H
QW
�D
QG
�W
RR
ON
LW
V

❖
H
WF
«

«
UH

TX
LU
H
V�
SU
RI
H
VV
LR
QD
O�
VR
IW
Z
D
UH
�H
QJ
LQ
H
H
UL
QJ
�H
[
SH
UW
LV
H

❖
,Q

�R
WK

H
U�
Z
RU
G
V�
�D
OO�
WK

DW
�L
V�
UH

TX
LU
H
G
�W
R�
VX
SS

RU
W�
WK

H
�

FO
RV

H
O\
�U
H
OD
WH

G
��
P
RV

WO
\�
35

6
��
DF

WL
YL
WL
H
V�
RI

�
❒

HY
HQ

W�
JH

QH
UD
WL
RQ

��
G
HW

HF
WR
U�
DQ

G
�W
UL
JJ

HU
�V
LP

XO
DW
LR
Q�
�

UH
FR

QV
WU
XF

WL
RQ

��
G
DW
D�
VH

OH
FW
LR
Q�
�R
QO
LQ
H�
	
�R
II
OL
QH

��
�S
K
\V
LF
V�

DQ
DO
\V
LV
��
WH

VW
�E
HD

P
V�
�H
WF
«
��
�

���
UH

TX
LU
H
V�
SU
RI
H
VV
LR
QD
O�
SK
\V
LF
LV
W�
H
[
SH
UW
LV
H



3

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
0
6
�&
R
UH
�6
R
IW
Z
D
UH
��
�6
F
K
H
G
X
OH

&
0
6
�&
R
UH
�6
R
IW
Z
D
UH
��
�6
F
K
H
G
X
OH

M
ay

 2
00

1:
  T

ri
D

A
S

: 
d

is
co

ve
ry

 a
t 

10
0H

z

N
o

v 
20

00
: 

 L
2/

L
3 

✕
10

0 
re

d
u

ct
io

n
D

ec
 2

00
0:

  T
ri

g
g

er
 T

D
R

 

E
n

d
 2

00
1:

  D
A

Q
 T

D
R

 
E

n
d

 2
00

2:
  S

o
ft

w
ar

e 
&

 C
o

m
p

u
ti

n
g

 T
D

R

M
ay

 2
00

0:
  L

2/
L

3 
 ✕

10
 r

ed
u

ct
io

n
 

5%
 M

o
ck

 D
at

a 
C

h
al

le
n

g
e

~2
00

3:
   

   
  P

h
ys

ic
s 

T
D

R

20
%

 M
o

ck
 D

at
a 

C
h

al
le

n
g

e

C
M

S
 M

IL
ES

TO
N

ES
C

O
R

E 
S

O
FT

W
A

R
E

E
n

d
 o

f F
o

rt
ra

n
 d

e
ve

lo
p

m
en

t
G

E
A

N
T

4
 s

im
u

la
tio

n
 o

f C
M

S
1

 
2

3
4

R
e

co
n

s
tr

u
ct

io
n/

a
n

a
ly

s
is

 fr
a

m
e

w
or

k
1

2
3

4
D

e
te

ct
o

r 
re

co
n

st
ru

ct
io

n
 

1
2

3
4

P
h

ys
ic

s
 o

bj
e

ct
 r

e
co

n
s

tr
u

ct
io

n
 

1
 

2
3

4
U

s
e

r 
an

a
ly

s
is

 e
n

vi
ro

n
m

en
t

1
 

2
3

4
D

A
TA

B
A

S
E

U
s

e
 o

f O
D

B
M

S
 fo

r t
e

s
t-

be
a

m
E

ve
n

t s
to

ra
ge

/r
e

tr
ie

va
l f

ro
m

 O
D

B
M

S
 

1
2

3
4

D
a

ta
 o

rg
a

n
is

a
tio

n
/a

cc
e

s
s 

s
tr

a
te

g
y

F
ill

in
g 

O
D

B
M

S
 a

t 1
0

0
 M

B
/s

S
im

ul
a

tio
n

 o
f d

a
ta

 a
cc

e
s

s
 p

a
tte

rn
s

In
te

g
ra

tio
n

 o
f O

D
B

M
S

 a
n

d 
M

S
S

C
h

o
ic

e
 o

f v
e

n
d

o
r 

fo
r 

O
D

B
M

S
In

s
ta

lla
tio

n 
o

f O
D

B
M

S
 a

n
d

 M
S

S

D
e

c-
00

D
e

c-
01

D
e

c-
0

2

D
e

c-
0

3
D

e
c-

98
Ju

n
-9

9
D

e
c-

00

D
e

c-
9

7
Ju

n
-9

8
D

e
c-

99
D

e
c-

01

D
e

c-
98

Ju
n

-0
0

D
e

c-
0

2
D

e
c-

0
4

M
a

r-
9

9
Ju

n
-0

0
D

e
c-

0
2

D
e

c-
0

4
D

e
c-

98
D

e
c-

99
Ju

n
-0

2
Ju

n
-0

4
Ju

n
-9

8
D

e
c-

99
D

e
c-

01
D

e
c-

0
3

20
05

Ju
n

-9
8

Ju
n

-9
8

D
e

c-
99

Ju
n

-0
1

D
e

c-
0

3

20
01

20
02

20
03

20
04

19
98

19
99

20
00

L
H

C
/C

M
S

tu
rn

 o
n

F
u

n
ct

io
n

al
 p

ro
to

ty
p

e 
p

h
as

e 
is

 n
o

w
 c

o
m

p
le

te



4

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

8
6
�&
0
6
�&
R
UH
�$
S
S
OL
F
D
WL
R
Q
V
�6
R
IW
Z
D
UH
�

8
6
�&
0
6
�&
R
UH
�$
S
S
OL
F
D
WL
R
Q
V
�6
R
IW
Z
D
UH
�

�&
$
6
��
6
X
E
S
UR
MH
F
W

�&
$
6
��
6
X
E
S
UR
MH
F
W

❖
�
�V
XE

�S
UR
MH
FW
V�
RI

�8
6
�&

0
6
�6
RI

WZ
DU
H
	
&
RP

SX
WL
QJ

�3
UR
MH
FW

❒
8
VH
U�
)
DF
LOL
WL
H
V
�I
RF

XV
VH

G
�R
Q�
7
LH
U�
��
DQ

G
�7
LH
U�
�
�F
HQ

WU
HV

�

❒
&
RU
H
�$

SS
OLF
DW
LR
QV
�6
RI
WZ

DU
H
�W
K
H�
VX
E
MH
FW
�R
I�
WK

LV
�W
DO
N�

7
Z
R�
P
DL
Q�
WD
VN

V�
IR

U�
´&
RU
H
�$

SS
OL
FD

WL
RQ

V�
6
RI

WZ
DU
H
µ

❖
8
6
�F
RQ
WU
LE
XW
LR
QV
�W
R�
&
0
6
�&
RU
H
�6
RI
WZ

D
UH

❒
8
6
�U
HV

SR
QV
LE
LO
LW
\�
WR
�,
QW
HU

QD
WL
RQ

DO
�&
0
6
�F
RU
H�
VR
IW
Z
DU
H�
LV
�

FR
QV
WU
DL
QH
G
�W
R�
E
H
�D
�O
H
YH
O�
RI
�
H
II
RU
W�
FR
QW
UL
E
XW
LR
Q�
RI
��
�
�

❒
8
6
�K
DV
�U
HV

SR
QV
LE
LO
LW
\�
	
�O
HD

G
HU

VK
LS
�I
RU
�Z
HO
O�
G
HI

LQ
HG

�P
DM
RU
�W
DV
NV

❖
6
RI
WZ

D
UH
�V
XS
SR
UW
�V
SH
FL
IL
FD
OO\
�I
RU
�8

6
�
&
0
6
�S
K
\V
LF
LV
WV

❒
7
R�
HQ

DE
OH
�W
K
HP

�W
R�
P
HH

W�
WK

HL
U�
G
HW

HF
WR
U�
FR

P
P
LW
P
HQ

WV

❒
7
R�
HQ

DE
OH
�W
K
HP

�W
R�
IX

OO\
�H
[
SO
RL
W�
/+

&
�S
K
\V
LF
V

❒
7
R�
HQ

DE
OH
�W
K
HP

�W
R�
G
R�
WK

H�
DE

RY
H�
IU
RP

�W
K
HL
U�
K
RP

H�
LQ
VW
LW
XW
HV



5

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

5
H
OD
WL
R
Q
V
K
LS
�R
I�
&
$
6
�W
R
�&
0
6
�S
UR
MH
F
W�

5
H
OD
WL
R
Q
V
K
LS
�R
I�
&
$
6
�W
R
�&
0
6
�S
UR
MH
F
W�

❖
)
RU
P
DO
�O
LQ
NV

�W
K
UR

XJ
K
�8

6
�&
0
6
�/
��
30

�

❖
6
LJ
QL
IL
FD
QW
�8

6
�O
H
D
G
H
UV
K
LS
�L
Q�
&
0
6
�S
UR
MH
FW

❒
&
0
6
�6
RI

WZ
DU
H
	
&
RP

SX
WL
QJ

�'
H
SX

W\
�3
0
�	
�2

5
&
$
�3
0
�

'
��
6
WL
FN
OD
QG

❒
&
0
6
�6
RI

WZ
DU
H
	
�&
RP

SX
WL
QJ

�%
RD

UG
�&
K
DL
U�

+
��
1
H
Z
P
D
Q

❒
&
0
6
�,
*
8
$
1
$
�,
QW
H
UD
FW
LY
H
�$

QD
O\
VL
V�
30

��
/�
�7
D
\O
RU
�

❖
7
DV
NV

�I
RU
�8

6
�&
0
6
�F
K
RV

H
Q�
LQ
�I
XO
O�
FR
QV
XO
WD
WL
RQ
�Z
LW
K
�&
0
6

❖
8
6
�
&
0
6
�:

%
6
�L
V�
G
LV
WL
QF

W�
IU
RP

WK
H
&
0
6
�:

%
6

✔
&
OD
UL
W\
�U
HJ

DU
G
LQ
J�
8
6
�U
RO
HV

�D
QG

�U
HV

SR
QV
LE
LO
LW
LH
V�

✔
,Q

FO
XV
LR
Q�
RI

�8
6
�V
SH

FL
IL
F�
LW
HP

V�
�Q
RW
DE

O\
�O
RF

DO
�V
XS

SR
UW
�

✘
5
HT

XL
UH

V�
RQ

JR
LQ
J�
LQ
WH

JU
DW
LR
Q�
Z
LW
K
�,
QW
HU

QD
WL
RQ

DO
�&
0
6
�S
OD
QQ

LQ
J«

✔
«
E
XW
�P

HP
E
HU

V�
RI

�8
6
�D
UH

�L
QW
LP

DW
HO
\�
LQ
YR
OY
HG

�L
Q�
WK

LV
�S
OD
QQ

LQ
J

❒
8
6
�U
HV

SR
QV
LE
LO
LW
\�
WR
�,
QW
HU

QD
WL
RQ

DO
�&
0
6
�F
RU
H�
VR
IW
Z
DU
H�
LV
�

FR
QV
WU
DL
QH
G
�W
R�
E
H
�D
�O
H
YH
O�
RI
�
H
II
RU
W�
FR
QW
UL
E
XW
LR
Q�
RI
��
�
��



6

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

,Q
WH
UQ
D
WL
R
Q
D
O�
&
0
6
�&
R
UH
�6
R
IW
Z
D
UH
�:

%
6

,Q
WH
UQ
D
WL
R
Q
D
O�
&
0
6
�&
R
UH
�6
R
IW
Z
D
UH
�:

%
6

❖
,Q

WH
UQ
DW
LR
QD

O�
&
0
6
�:

%
6
�J
RH

V�
DO
O�
WK

H
�Z
D\

�W
R�
�
�
�
�

❒
E
XW
�R
QO
\�
DW
�D
�U
HD

VR
QD

E
O\
�K
LJ
K
�O
HY

HO
��
W\
SL
FD

OO\
�O
HY

HO
��
��
�O
HY

HO
��
��

❖
)
LO
WH

U�
IR

U�
RQ
O\
�W
K
H
�V
RI
WZ

D
UH
�H
QJ
LQ
H
H
UV
��
VH

H
�S
OR
WV
�

❒
L�
H
��
G
R�
QR
W�
LQ
FO
XG
H�
SK
\V
LF
LV
WV

�a
��
�H
QJ

LQ
HH

U�
��
�S
K
\V
LF
LV
WV
�

 

C
M

S
 S

of
tw

ar
e 

P
ro

fe
ss

io
na

l
 P

er
so

nn
el

 R
eq

ui
re

m
en

ts

0510152025303540

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

Y
ea

r

Software Professionals (FTE’s)

C
M

S
 W

B
S

 (
M

ay
 1

99
9)

C
M

S
 (

ac
tu

al
)

 

0408012
0

16
0

20
0 19

98
20

00
20

02
20

04
20

06

Ye
ar

Personnel (FTE’s)

C
M

S
 S

o
ft

w
a

re
 P

ro
fe

ss
io

n
a

ls

C
M

S
 P

h
ys

ic
is

t 
D

e
ve

lo
p

e
rs

(p
ro

je
ct

e
d

)
C

M
S

 P
h

ys
ic

is
t 

D
e

ve
lo

p
e

rs
(A

ct
u

a
l)

S
h

o
rt

fa
ll:

 
10

 F
T

E
’s



7

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�5
H
V
R
X
UF
H
�3
OD
Q
Q
LQ
J

&
$
6
�5
H
V
R
X
UF
H
�3
OD
Q
Q
LQ
J

❖
6
RI
WZ

D
UH
�(
QJ
LQ
H
H
UV
�I
RU
�8

6
�G
H
OLY
H
UD
E
OH
V�
WR
�&
0
6

❒
,Q
WH
UQ
DW
LR
QD
O�
&
0
6
SU

RI
LO
H�
LV
�G
HW

HU
P
LQ
HG

�I
UR
P
�W
K
H�
&
0
6
�:

%
6

❒
8
6
�U
H
VS
RQ
VL
E
LOL
W\
�W
R�
,Q
WH
UQ
DW
LR
QD
O�
&
0
6
�F
RU
H
�V
RI
WZ

DU
H�
LV

FR
QV
WU
DL
QH
G
�W
R�
E
H
�D
�O
H
YH
O�
RI
�
H
II
RU
W�
FR
QW
UL
E
XW
LR
Q�
RI
��
�
�

❒
1
�%
��
E
\�
G
HI

LQ
LW
LR
Q�
VR
IW
Z
DU
H�
HQ

JL
QH

HU
V�
G
R�
QR

W�
Z
RU
N�
RQ

�W
DV
NV

�
Z
K
LF
K
�F
RX

OG
�E
H�
G
RQ

H�
E
\�
SK

\V
LF
LV
WV
�

❖
8
6
�
VS
H
FL
IL
F�
VR
IW
Z
D
UH
�V
XS
SR
UW
�I
RU
�S
K
\V
LF
LV
WV

❒
(
DF
K
�H
QJ
LQ
HH
U�
VS
HQ
G
V�
�
�
�
�R
I�
WK
H
LU
�W
LP
H
�R
Q�
VR
IW
Z
DU
H
�V
XS
SR
UW

²
L�H

��
RQ

O\
��
�
�
�L
V�
G
HG

LF
DW
HG

�W
R�
8
6
�G
HO
LY
H
UD
E
OH
V�
IR

U�
&
0
6

❖
3H
UL
SK
H
UD
O�
LW
H
P
V�
WR
�V
XS
SR
UW
�H
QJ
LQ
H
H
UV

❒
'
HV

NW
RS

V�
�W
UD
YH

O�
�W
UD
LQ
LQ
J�
�G
RF

XP
HQ

WD
WL
RQ

��
OLF

HQ
VH

V�
«

❒
/
HV

V�
WK

DQ
��
�
�
�R
I�
WK

H�
WR
WD
O

❖
0
D
QD
JH
P
H
QW
�U
H
VH
UY
H

❒
��

�
�J
OR
E
DO
O\
�I
RU
�8

6
�S
UR
MH
FW

❒
1
RW
�F
RQ

WL
QJ

HQ
F\

��
IO
H[

LE
LO
LW
\�
WR
�F
RS

H�
Z
LW
K
�X
QI

RU
HV

HH
Q�
SU

RE
OH
P
V



8

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
�U
R
OO
LQ
J
�S
OD
Q
Q
LQ
J

&
$
6
�:

%
6
�U
R
OO
LQ
J
�S
OD
Q
Q
LQ
J

❖
$
G
RS

W�
D�
UR
OOL
QJ
�D
SS
UR
D
FK
�W
R�
VR
IW
Z
D
UH
�S
OD
QQ
LQ
J

❒
0
RU
H�
G
HW

DL
O�
�G
HO
LY
H
UD
E
OH
V�
�P

LO
HV

WR
QH

V�
�H
WF
��
�L
Q�
VK

RU
W�
WH

UP
�

❒
/
RQ

JH
U�
WH

UP
�U
HV

RX
UF
HV

�D
FF

RU
G
LQ
J�
WR
�´
OH
YH

O�
RI

�H
II

RU
Wµ
�V
FD

OL
QJ

²
2
SW
LP

DO
�X
VH

�R
I�
UH

VR
XU
FH

V�
LQ
�D
�F
K
DQ

JL
QJ

�H
QY
LU
RQ

P
HQ

W�

❖
'
RQ

·W
�S
DQ

LF
«

❒
WK

HU
H�
LV
�D
OZ
D\
V�
D�
FR
P
SO
H
WH
�S
OD
Q

❒
Z
H�
UR
OO�
IR

UZ
DU
G
�W
K
H�
OH
YH
O�
RI
�
G
HW
DL
O�
DQ
G
�U
H
VS
RQ
VL
E
LOL
WL
H
V

❒
WK

H�
UH

TX
LU
HG

�U
H
VR
XU
FH
V�
DU
H
�F
RQ
VW
UD
LQ
H
G
�E
\�
WK
H
�&
0
6
�H
QY
H
OR
SH

❖
1
H
H
G
�W
R�
H
QV
XU
H
�F
RQ
VH
QV
XV
�R
I�
8
6
�
&
0
6
�	
�D
JH
QF
LH
V�
�(
�J
�

❒
0
LQ
RU
�F
K
DQ

JH
V�
��
a
/�

�
TX

DU
WH

UO
\�
UH

YL
HZ

��
$
6
&
%
��
�-
2
*
�

❒
0
DM
RU
�F
K
DQ

JH
V�
��
a
/�

�
DQ

QX
DO
�U
HY

LH
Z
��
��
��
&
%
��
'
2
(
�1

6
)
�

❖
1
H
H
G
�W
R�
H
QV
XU
H
�F
RQ
VH
QV
XV
�R
I�
&
0
6

❒
,Q

FU
HD

VH
�I
RU
P
DO
LW
\�
RI

�U
HS

RU
WL
QJ

�W
R�
&
0
6
�S
UR
MH
FW

²
&
0
6
�6
RI

WZ
DU
H
�	
�&
RP

SX
WL
QJ

�7
H
FK

QL
FD

O�
%
RD

UG
��
�W
LP

H
V�
��
\H

DU
�

²
&
0
6
�6
RI

WZ
DU
H
�	
�&
RP

SX
WL
QJ

�%
RD

UG
�

��
�W
LP

H
V�
��
\H

DU
�



9

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
�U
R
OO
LQ
J
�S
OD
Q
Q
LQ
J

&
$
6
�:

%
6
�U
R
OO
LQ
J
�S
OD
Q
Q
LQ
J

❖
W�

➔
W�
�
\H
D
U

�L
�H
��)

<
�
�
�
�
IR

U�
W 
WR
G
D\

�
❒

'
HI

LQ
H�
8
6
�&
0
6
�W
DV
NV

�W
R�
W\
SL
FD

OO\
�O
H
YH
O�
�
��
��

❒
$
VV
RF

LD
WH

�G
HO
LY
HU

DE
OH
V�
�P

LO
HV

WR
QH

V
❒

$
VV
LJ
Q�
UH

VR
XU
FH

V�
WR
�H
DF

K
�W
DV
N

❒
(
QV
XU
H�
WK

DW
��
E
\�
G
HI

LQ
LW
LR
Q�
�W
K
H�
UR
OOH

G
�X
S�
UH

VR
XU
FH

V�
DV
VL
JQ

HG
�L
Q�

WK
H�
8
6
�&
0
6
�:

%
6
�D
UH

�W
K
H�
VX
P
�R
I�

²
FD
QR
QL
FD
O�
�
�
�
�V
FD
OLQ
J�
RI
�I
XO
O�
&
0
6
�V
RI
WZ

DU
H�
SU
RM
HF
W

²
8
6
�V
SH
FL
IL
F�
VX
SS
RU
W�
IR
U�
SK

\V
LF
LV
WV
��
�
�
�R
I�
8
6
�&
0
6
�W
RW
DO

❒
&
RQ

VX
OW
�U
HS

HD
WH

G
O\
�Z
LW
K
�&
0
6

❖
W�
�
\H
D
U

➔
W�
�
\H
D
U

�L
�H
��)

<
�
�
�
�
IR

U�
W 
�W
RG

D\
�

❒
$
V�
DE

RY
H�
E
XW
�R
QO
\�
G
HI

LQ
H�
WD
VN

V�
WR
�W
\S

LF
DO
O\
�O
H
YH
O�
�
��
��

❖
E
H
\R
QG
��
W�
�
\H
D
UV

�L
�H
��
)
<
�
�
�
�
��
��
��
��
IR

U�
W 
�W
RG

D\
�

❒
$
V�
DE

RY
H�
E
XW
�G
HI

LQ
H�
WD
VN

V�
WR
�a
�O
H
YH
O�
�
��
�a
�R
QJ

RL
QJ

�U
HV

RO
XW
LR
Q�

❒
8
6
�&
0
6
�U
HV

SR
QV
LE
LO
LW
LH
V�
DU
H�
H
VV
HQ

WL
DO
O\

OH
YH
O�
RI
�
HI
IR
UW

Re
ca

ll,
 e

.g
.

L2
 =

 C
AS

L3
 =

 IG
UA

NA
L4

 =
 In

te
ra

ct
iv

e 
gr

ap
hi

cs
L5

 =
 G

UI
 E

xt
en

si
on

s
L6

 =
 T

re
e 

wi
dg

et



10

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

N
o

rt
h

ea
st

er
n

&
$
6
�:

%
6
��
��
�7
D
V
N
�2
Y
H
UY
LH
Z

&
$
6
�:

%
6
��
��
�7
D
V
N
�2
Y
H
UY
LH
Z C

al
te

ch
F

N
A

L
P

ri
n

ce
to

n

C
an

o
n

ic
al

 s
ca

lin
g

o
f 

25
%

 o
f 

th
e 

ti
m

e 
fo

r 
al

l o
n

-p
ro

je
ct

 
p

er
so

n
n

el

N
o

rt
h

ea
st

er
n

U
C

 D
av

is
 

C
al

te
ch

F
N

A
L

❖
6
FR

SH
�L
V�
G
H
WH

UP
LQ
H
G
�E
\�
VF
DO
LQ
J�
OD
Z
V�
IU
RP

�&
0
6
�:

%
6
�E
XW
�

WK
H
�8

6
�W
D
VN
V�
D
UH
�Z
H
OO�
G
H
IL
QH
G
�L
Q�
WK
H
�8

6
�&
0
6
�:

%
6
�



11

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�(
Q
J
LQ
H
H
UV
�I
R
U�
)
<
��
�
�
�

&
$
6
�(
Q
J
LQ
H
H
UV
�I
R
U�
)
<
��
�
�
�

In
st

it
u

te
M

ai
n

 C
A

S
 T

as
ks

 a
n

d
R

es
p

o
n

si
b

ili
ti

es
O

ff
-p

ro
je

ct
D

ev
el

o
p

er
s

C
A

S
E

n
g

in
ee

rs
C

al
te

ch
M

O
N

A
R

C
 le

ad
er

sh
ip

, 
di

st
rib

u
te

d
 s

ys
te

m
si

m
u

la
tio

n
s,

 O
D

B
M

S
 t

es
t b

ed
s,

 g
rid

 R
&

D
,

O
R

C
A

 d
ev

e
lo

pm
e

nt
, 

vi
de

oc
on

fe
re

nc
in

g,
p

ro
d

uc
tio

n 
an

d 
so

ft
w

a
re

 s
up

po
rt

J.
 B

un
n,

 M
. 

H
af

e
ez

,
T

. 
H

ic
ke

y,
 K

.
H

ol
tm

a
n,

 H
. 

N
e

w
m

an
,

A
. S

am
a

r,
R

. W
ilk

in
so

n

V
. L

it
vi

n
I. 

L
eg

ra
n

d

F
N

A
L

O
b

je
ct

iv
ity

 p
ro

du
ct

io
n 

D
B

, s
of

tw
ar

e
su

p
po

rt
, t

ra
in

in
g,

 d
ev

el
op

m
en

t 
to

o
ls

J.
 A

m
un

ds
en

, 
 M

.
Li

tm
aa

th
,  

S
. 

M
uz

af
fa

r
H

. W
en

ze
l

G
. G

ra
h

am

N
o

rt
h

ea
st

er
n

IG
U

A
N

A
 le

a
de

rs
hi

p,
  i

nt
e

ra
ct

iv
e

g
ra

p
hi

cs
/a

na
ly

si
s 

to
ol

s,
 d

et
ec

to
r 

an
d 

e
ve

nt
vi

su
a

lis
at

io
n,

  
C

af
é 

ar
ch

ite
ct

ur
e

,
d

ep
en

de
nc

y 
a

na
ly

si
s,

 d
o

cu
m

en
ta

tio
n 

to
ol

s,
so

ft
w

ar
e

 s
up

p
or

t

G
. A

lv
e

rs
o

n,
T

. 
P

a
ul

L.
 T

ay
lo

r
S

. V
ill

a

Y
. G

ap
o

n
en

ko
L

. T
u

u
ra

1 
re

q
u

es
te

d

P
ri

n
ce

to
n

O
R

C
A

 le
a

de
rs

h
ip

 &
 c

al
or

im
e

tr
y,

a
rc

h
ite

ct
u

re
, 

di
st

rib
ut

ed
 d

at
a

ba
se

 a
nd

p
ro

d
uc

tio
n 

m
an

ag
em

en
t 

to
o

ls

D
. 

S
tic

kl
an

d
C

. 
T

ul
ly

T
. W

ild
is

h

U
C

 D
av

is
O

R
C

A
, 

d
et

ec
to

r 
de

sc
rip

tio
n,

 G
3/

G
4

si
m

u
la

tio
n

s
R

. 
B

re
ed

on
T

. 
C

ox
M

. C
as

e

❖
'
H
WD
LO
H
G
�G
H
VF
UL
SW
LR
Q�
RI

�:
%
6
�W
DV
NV

❒
3U
LQ
WH
G
�G
RF
XP

HQ
WV

❒
%
UH
DN
RX
W�
VH
VV
LR
Q

A
ll 

h
ir

es
 a

re
 n

ew
 t

o
 

C
M

S
 (

n
o

t 
ex

is
ti

n
g

 
C

M
S

 p
er

so
n

n
el

)

S
ig

n
if

ic
an

t 
le

ve
ra

g
e

o
f 

o
ff

-p
ro

je
ct

 r
es

o
u

rc
es



12

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
��
��
�

&
$
6
�:

%
6
��
��
�

6
R
IW
Z
D
UH
�$
UF
K
LW
H
F
WX
UH

6
R
IW
Z
D
UH
�$
UF
K
LW
H
F
WX
UH

D
et

ec
to

r 
D

es
cr

ip
ti

o
n

 
ar

ch
it

ec
tu

re
 (

U
C

 D
av

is
)

A
n

al
ys

is
 a

rc
h

it
ec

tu
re

(N
o

rt
h

ea
st

er
n

)

C
al

o
ri

m
et

er
y 

ar
ch

it
ec

tu
re

(C
al

te
ch

)

T
ra

ck
in

g
 / 

M
u

o
n

 
ar

ch
it

ec
tu

re
 (

F
N

A
L

)

A
rc

h
it

ec
tu

ra
l 

D
o

cu
m

en
ta

ti
o

n
(N

o
rt

h
ea

st
er

n
)



13

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
��
��
�

&
$
6
�:

%
6
��
��
�

6
R
IW
Z
D
UH
�$
UF
K
LW
H
F
WX
UH

6
R
IW
Z
D
UH
�$
UF
K
LW
H
F
WX
UH

❖
&
D
Ip
�S
UR
MH
FW
��
&
0
6
�$

UF
K
LW
H
FW
XU
H
�)
RU
XP

�D
QG
�

(
YD
OX
D
WL
RQ
�

❒
1
HZ

O\
�V
WD
UW
HG

�&
0
6
�S
UR
MH
FW
�Z
LW
K
�8

6
�O
HD

G
HU

VK
LS
�

❒
$
LP

V�
WR
�G
RF

XP
HQ

W�
FX

UU
HQ

W�
&
0
6
�V
RI

WZ
DU
H�
DU
FK

LW
HF

WX
UH

²
+
HO
S�
WR
�X
QG

HU
VW
DQ

G
�L
W�
DQ

G
�F
RP

P
XQ

LF
DW
H�
WR
�G
HY

HO
RS

HU
V�
XV

HU
V

²
6
WD
UW
LQ
J�
SR

LQ
W�
IR

U�
IX

WX
UH

�H
YR
OX
WL
RQ

❒
6
HW

�R
I�
WR
RO
V�
WR
�P

DQ
DJ

H�
D�
FR

P
SO
LF
DW
HG

�V
XL
WH

�R
I�
G
RF

XP
HQ

WV

²
XV
H�
FD

VH
V�
�U
HT

XL
UH

P
HQ

WV
��
WH

FK
QR

OR
JL
HV

��
FK

RL
FH

V�
P
DG

H�
�G
HV

LJ
QV
��

SO
DQ

V�
�O
HV

VR
QV
�O
HD

UQ
W�
�«

²
'
LI
IH

UH
QW
�´
YL
HZ

Vµ
�R
U�
VO
LF
HV

�W
K
UR
XJ

K
�W
K
H�
LQ
IR

UP
DW
LR
Q

²
&
RP

SO
H[

�K
\S

HU
�O
LQ
NL
QJ

�S
UR
E
OH
P
�V
RO
YH

G
�Z
LW
K
�;

0
/
�W
HF

K
QR

OR
JL
HV

❖
)
LU
VW
�Y
H
UV
LR
Q�
RI
�W
K
H
�&
D
Ip
�G
RF
XP

H
QW
V�
D
QG
�D
VV
RF
LD
WH
G
�

V\
VW
H
P
�K
D
YH
�D
OU
H
D
G
\�
E
H
H
Q�
G
H
YH
OR
SH
G
�E
\�
8
6
�H
QJ
LQ
H
H
U



14

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
��
��
��
��
,Q
WH
UD
F
WL
Y
H
�*
UD
S
K
LF
D
O�

&
$
6
�:

%
6
��
��
��
��
,Q
WH
UD
F
WL
Y
H
�*
UD
S
K
LF
D
O�

8
V
H
U�
$
Q
D
O\
V
LV
��
,*
8
$
1
$
�

8
V
H
U�
$
Q
D
O\
V
LV
��
,*
8
$
1
$
�

C
u

rr
en

tl
y 

th
e 

so
le

 
re

sp
o

n
si

b
ili

ty
 o

f 
N

o
rt

h
ea

st
er

n



15

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
��
��
��
��
,Q
WH
UD
F
WL
Y
H
�*
UD
S
K
LF
D
O�

&
$
6
�:

%
6
��
��
��
��
,Q
WH
UD
F
WL
Y
H
�*
UD
S
K
LF
D
O�

8
V
H
U�
$
Q
D
O\
V
LV
��
,*
8
$
1
$
�

8
V
H
U�
$
Q
D
O\
V
LV
��
,*
8
$
1
$
�

❖
,*

8
$
1
$
�0

LV
VL
RQ
�6
WD
WH
P
H
QW
�

❒
7
K
H�
,*

8
$
1
$
�V
RI

WZ
DU
H�
SU

RM
HF

W�
DG

G
UH

VV
HV

�L
QW
HU

DF
WL
YH

�
YL
VX
DO
LV
DW
LR
Q�
VR
IW
Z
DU
H�
QH

HG
V�
IR

U�
WK

UH
H�
G
RP

DL
QV
�

²
JU
D
SK
LF
D
O�
XV
H
U�
LQ
WH
UI
D
FH
V�
�*
8
,

V�
�

²
LQ
WH
UD
FW
LY
H
�G
H
WH
FW
RU
�D
QG
�H
YH
QW

YL
VX
D
OLV
D
WL
RQ
��
D
QG

²
LQ
WH
UD
FW
LY
H
�G
D
WD
�D
QD
O\
VL
V�
D
QG
�S
UH
VH
QW
D
WL
RQ
�

IR
U�
XV
H�
LQ
�D
�Y
DU
LH
W\
�R
I�
DU
HD

V�
VX
FK

�D
V�
RI

IO
LQ
H�
VL
P
XO
DW
LR
Q�
DQ

G
�

UH
FR

QV
WU
XF

WL
RQ

��
G
DW
D�
DQ

DO
\V
LV
��
DQ

G
�W
HV

W�
E
HD

P
V�

❒
7
DV
NV

�L
QF

OX
G
H�
WK

H�
DV
VH

VV
P
HQ

W�
RI

�X
VH

�F
DV
HV

�D
QG

�U
HT

XL
UH

P
HQ

WV
�

DQ
G
�W
K
H�
H
YD
OX
DW
LR
Q�
�L
QW
HJ
UD
WL
RQ
��
DG
DS
WD
WL
RQ
��
YH
UL
IL
FD
WL
RQ
��

G
H
SO
R\
P
HQ
W�
�D
QG
�V
XS
SR
UW

LQ
�W
K
H�
&
0
6
�H
QY
LU
RQ

P
HQ

W�
RI

�
YL
VX
DO
L]
DW
LR
Q�
VR
IW
Z
DU
H�
IU
RP

� +
(
3�
�D
FD
G
HP

LD
��
WK
H
�S
XE
OLF
�G
RP

DL
Q�
�

DQ
G
�W
K
H
�F
RP

P
HU
FL
DO
�V
H
FW
RU
�

❒
3U
H�
H[

LV
WL
QJ

�V
RI

WZ
DU
H�
LV
�H
[
SO
RL
WH

G
�D
V�
P
XF

K
�D
V�
SR

VV
LE
OH
�W
R�

RS
WL
P
L]
H�
WK

H�
XV
H�
RI

�W
K
H�
UH

VR
XU
FH

V�
DY
DL
OD
E
OH
�



16

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
��
��
��
��
,Q
WH
UD
F
WL
Y
H
�*
UD
S
K
LF
D
O�

&
$
6
�:

%
6
��
��
��
��
,Q
WH
UD
F
WL
Y
H
�*
UD
S
K
LF
D
O�

8
V
H
U�
$
Q
D
O\
V
LV
��
,*
8
$
1
$
�

8
V
H
U�
$
Q
D
O\
V
LV
��
,*
8
$
1
$
�

❖
)
RF

XV
�R
Q�
D�
VX
VW
D
LQ
D
E
OH
�P

H
G
LX
P
�W
R�
OR
QJ
�
WH
UP

�V
WU
D
WH
J\

❖
3U
RY

LG
H
�D
�J
H
QH
UD
O�
VH
W�
RI
�W
RR
OV

�Q
RW
�V
LQ
JO
H
�D
SS

OL
FD

WL
RQ

��
❒

IR
U�
D�
Z
LG
H�
YD
UL
HW

\�
RI

�D
SS

OL
FD

WL
RQ

V�
DQ

G
�H
QY
LU
RQ

P
HQ

WV
�

❒
IR

U�
E
RW
K
�H
[
SH

UL
HQ

FH
G
�G
HY

H
OR
SH

UV
�D
QG

�Q
RQ

�H
[
SH

UW
�X
VH

UV

❖
6
WU
RQ

J�
H
P
SK

DV
LV
�R
Q�
P
RG
XO
D
UL
W\

DQ
G
�X
VH

�R
I�
VW
D
QG
D
UG
V

❒
WR
�D
G
G
UH

VV
�W
K
H�
LV
VX
HV

�R
I�
VF
DO
DE

LO
LW
\�
�P

DL
QW
HQ

DQ
FH

��
G
HS

OR
\P

HQ
W�
�

VX
SS

RU
W�
�O
RQ

J�
WH

UP
�H
YR
OX
WL
RQ

�«

❖
3U
R�
DF

WL
YH

O\
�H
[
SO
RL
W�
VR
IW
Z
D
UH
�G
H
YH
OR
SH
G
�H
OV
H
Z
K
H
UH

❒
+
(
3�
�3
XE

OLF
�G
RP

DL
Q�
�&
RP

P
HU

FL
DO

❒
,*

8
$
1
$
�Z
RU
N�
LQ
YR
OY
H
V�
HY

DO
XD

WL
RQ

��
LQ
WH
JU

DW
LR
Q�
�D
QG

�V
XS

SR
UW
�D
V�

Z
HO
O�
DV
�G
H
YH

OR
SL
QJ

�H
[
WH

QV
LR
QV
�D
QG

�&
0
6
�V
SH

FL
IL
F�
VR
IW
Z
DU
H

❖
,*

8
$
1
$
�´
)
XQ
FW
LR
QD
O�
3U
RW
RW
\S
H
µ�
MX
VW
�F
RP

SO
H
WH
G
�

VX
FF
H
VV
IX
OO\
��
P
D
G
H
�S
RV
VL
E
OH
�E
\
�8

6
�&
$
6
�H
QJ
LQ
H
H
UL
QJ
�



17

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
��
��
�8
V
H
U�
$
Q
D
O\
V
LV
�

&
$
6
�:

%
6
��
��
�8
V
H
U�
$
Q
D
O\
V
LV
�

(
Q
Y
LU
R
Q
P
H
Q
W�
��
,*
8
$
1
$
�

(
Q
Y
LU
R
Q
P
H
Q
W�
��
,*
8
$
1
$
�



18

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
��
��
�

&
$
6
�:

%
6
��
��
�

8
V
H
U�
$
Q
D
O\
V
LV
�(
Q
Y
LU
R
Q
P
H
Q
W�
��
,*
8
$
1
$
�

8
V
H
U�
$
Q
D
O\
V
LV
�(
Q
Y
LU
R
Q
P
H
Q
W�
��
,*
8
$
1
$
�



19

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
��
��
��
��
'
LV
WU
LE
X
WH
G
�'
D
WD
�

&
$
6
�:

%
6
��
��
��
��
'
LV
WU
LE
X
WH
G
�'
D
WD
�

0
D
Q
D
J
H
P
H
Q
W�
D
Q
G
�3
UR
F
H
V
V
LQ
J
�

0
D
Q
D
J
H
P
H
Q
W�
D
Q
G
�3
UR
F
H
V
V
LQ
J
�

C
al

te
ch

F
er

m
ila

b
P

ri
n

ce
to

n



20

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
��
��
�'
LV
WU
LE
X
WH
G
�'
D
WD
�

&
$
6
�:

%
6
��
��
�'
LV
WU
LE
X
WH
G
�'
D
WD
�

0
D
Q
D
J
H
P
H
Q
W�
D
Q
G
�3
UR
F
H
V
V
LQ
J
�

0
D
Q
D
J
H
P
H
Q
W�
D
Q
G
�3
UR
F
H
V
V
LQ
J
�

❖
3U
RW
RW
\S

H
�H
[
LV
WV
�I
RU
�'

LV
WU
LE
XW
H
G
�3
UR
FH

VV
�0

DQ
DJ

H
P
H
QW
�

❒
$
OOR

Z
V�
VH

OH
FW
LR
Q�
RI

�S
UR
FH

VV
RU
V�
E
DV
HG

�R
Q�
OR
DG

��
W\
SH

��
DQ

G
�G
DW
D�

DY
DL
OD
E
LO
LW
\�

❖
3U
RW
RW
\S

H
V�
H
[
LV
WV
�I
RU
�'

LV
WU
LE
XW
H
G
�'

DW
DE

DV
H
�

0
DQ

DJ
H
P
H
QW
�

❒
8
VH

G
�W
R�
UH

SO
LF
DW
H�
G
DW
DE

DV
HV

�W
R�
)
HU

P
LOD

E
�D
QG

�3
DG

DX
�

❒
5
HD

G
\�
IR

U�
XV
H�
IR

U�
Z
RU
OG
�Z
LG
H�
2
5
&
$
�S
UR
G
XF

WL
RQ

�W
K
LV
�)
DO
O�

❖
/
RD

G
�%
DO
DQ

FL
QJ

�H
II

RU
W�
LV
�E
H
JL
QQ

LQ
J

❖
3U
RG

XF
WL
RQ

�6
XS

SR
UW
�7
RR

OV
❒

7
RR

OV
�W
R�
WD
NH

�D
G
YD
QW
DJ

H�
RI

�H
[
LV
WL
QJ

�S
UR
G
XF

WL
RQ

�I
DF

LO
LW
LH
V�

❒
7
RR

OV
�W
R�
DU
FK

LY
H�
DQ

G
�W
UD
QV
IH

U�
UH

VX
OW
V�
IU
RP

�F
HQ

WH
UV
�Z
RU
OG
Z
LG
H�

❖
6
\V
WH

P
�6
LP

XO
DW
LR
Q

❒
6
XF

FH
VV
IX

O�
YD
OL
G
DW
LR
Q�
RI

�V
LP

XO
DW
LR
Q�
SD

FN
DJ

H�
Z
LW
K
�V
LP

XO
DW
LR
Q�
RI

�
6
SU

LQ
J�
2
5
&
$
�S
UR
G
XF

WL
RQ

�



21

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
��
��
�

&
$
6
�:

%
6
��
��
�

6
X
S
S
R
UW
�I
R
U�
8
6
�3
K
\
V
LF
LV
WV
�

6
X
S
S
R
UW
�I
R
U�
8
6
�3
K
\
V
LF
LV
WV
�

E
ac

h
 e

n
g

in
ee

r 
sp

en
d

s 
25

%
 o

f 
ti

m
e

su
p

p
o

rt
in

g
 U

S
 C

M
S

 
p

h
ys

ic
is

ts



22

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�:

%
6
��
�
��
�6
X
S
S
R
UW

&
$
6
�:

%
6
��
�
��
�6
X
S
S
R
UW

❖
&
$
6
�(
QJ

LQ
H
H
UV
�D
LG
�R
II

�S
UR
MH
FW
�G
H
YH

OR
SH

UV
�L
Q�
LQ
WH

JU
DW
LQ
J�
�

SR
UW
LQ
J�
�R
SW
LP

L]
LQ
J�
WK

H
LU
�F
RG

H
�

❖
8
VH

U�
VX
SS

RU
W

❒
'
RF

XP
HQ

WD
WL
RQ

��
&
XU
UH

QW
�D
QG

�G
HW

DL
OH
G
�G
RF

XP
HQ

WD
WL
RQ

�R
I�
8
6
�&
0
6
�

G
HY

HO
RS

HG
�V
RI

WZ
DU
H

❒
(
[
DP

SO
HV

��
:

RU
NL
QJ

�D
QG

�X
VH

IX
O�
H[

DP
SO
HV

�W
R�
DL
G
�X
VH

UV
�O
HD

UQ
LQ
J�
WK

H�
&
0
6
�D
QD

O\
VL
V�
WR
RO
V

❒
7
UD
LQ
LQ
J�
�(
QV
XU
LQ
J�
WK

DW
�8

6
�&
0
6
�S
K
\V
LF
V�
DU
H�
WU
DL
QH

G
�W
R�
Z
RU
N�

Z
LW
K
�W
K
H�
QH

Z
�V
RI

WZ
DU
H�
WR
RO
V�
LQ
�W
K
H�
QH

Z
�H
QY
LU
RQ

P
HQ

W�

❖
6
RI

WZ
DU
H
�6
XS

SR
UW
�7
RR

OV
❒

*
XD

UD
QW
HH

LQ
J�
WK

DW
�8

6
�&
0
6
�U
HO
HD

VH
G
�V
RI

WZ
DU
H�
LV
�X
VD
E
OH
�D
W�

UH
P
RW
H�
VL
WH

V�
E
\�
HQ

VX
UL
QJ

�W
K
DW
�L
W�
LV
�F
RQ

IL
JX

UH
G
�D
QG

�G
LV
WU
LE
XW
HG

�
Z
LW
K
�W
K
H�
DJ

UH
HG

�X
SR

Q�
WR
RO
V�
�V
FU
DP

�D
QG

�F
YV
�



23

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

&
$
6
�3
H
UV
R
Q
Q
H
O�
1
H
H
G
V

&
$
6
�3
H
UV
R
Q
Q
H
O�
1
H
H
G
V

❖
6
XP

P
DU
\�
)
7
(
�S
UR
IL
OH

�
�
�
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�\
H
DU

��
��
��
��
��
��
��
��
��

��
��
��
�
��
��
��
��

��
��
��
��

��
�)
7
(

024681
0

1
2

FT
E’

s

2000

2001

2002

Ye
arC

A
S

 E
n

g
in

ee
rs

R
a

m
p 

U
p

S
u

pp
or

t

D
D

M
P

IG
U

A
N

A

Ar
ch

ite
ct

u
re



24

Lucas Taylor,    Core Applications Software

DOE / NSF Review of US-CMS Software and Computing,   BNL,  14 November 2000

6
X
P
P
D
U\

6
X
P
P
D
U\

❖
7
K
H
�8

6
�&
0
6
�´
&
RU
H
�$

SS
OLF
D
WL
RQ
V�
6
RI
WZ

D
UH
µ�
�&
$
6
��
LV
�

❒
Z
HO
O�
G
HI

LQ
HG

�L
Q�
WH

UP
V�
RI

�8
6
�U
HV

SR
QV
LE
LO
LW
LH
V�

❒
Z
HO
O�
LQ
WH

JU
DW
HG

�Z
LW
K
�,
QW
HU

QD
WL
RQ

DO
�&
0
6
�S
OD
QQ

LQ
J

❒
Z
HO
O�
XQ

G
HU

Z
D\

��
D�
OR
W�
RI

�V
RO
LG
�Z
RU
N�
K
DV
�D
OU
HD

G
\�
E
H
HQ

�G
RQ

H

❖
.
H
\�
&
$
6
�L
VV
XH
V�
IR
U�
)
<
�
�
�
�
�D
QG
�)
<
�
�
�
�
�

❒
'
RF

XP
HQ

WD
WL
RQ

��
HY

RO
XW
LR
Q�
�D
QG

�F
RQ

VR
OLG

DW
LR
Q�
RI

�&
0
6
�D
UF
K
LW
HF

WX
UH

❒
'
HY

HO
RS

P
HQ

W�
DQ

G
�G
HS

OR
\P

HQ
W�
RI

�D
QD

O\
VL
V�
VR
IW
Z
DU
H�
WR
RO
V

❒
'
LV
WU
LE
XW
HG

�G
DW
D�
DF

FH
VV
��
�S
UR
FH

VV
LQ
J�
5
	
'
�D
QG

�D
FW
XD

O�
XV
H

❒
6
RO
LG
�V
XS

SR
UW
�I
RU
�8

6
�S
K
\V
LF
LV
WV
�

❖
6
XV
WD
LQ
H
G
�I
XQ
G
LQ
J�
RI
�V
RI
WZ

D
UH
�H
QJ
LQ
H
H
UV
�L
V�
FU
XF
LD
O


